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NOTES

Copies of this map are available at the Ministry
of Economic Development, Minerals and Petroleum
Authority, San'a, Yemen Arab Republic, and at the
U. S. Geological Survey, Washington, D. C.,

U. S. A, The base for this map 18 a two-, or
three-band (5,7; or 4,5,7) false-color composite
of the LANDSAT-1 image indexed hereby, and is
available in a black and white positive print at
the same places.

Indicated positions of boundary lines not de-
marcated on the ground are not necessarily
definitive. Abbreviations: YAR - Yemen Arab
Republic; PDRY - Peoples' Democratic Republic of
Yemen,

GEOLOGIC EXPLANATION

Double or fractional symbols indicate grouped

formations: Symbols queried where identification
doubtful.
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GEOLOGIC MAP SYMBOLS
Geologic contact
_E”_‘—______ Fault - Showing relative horizontal movement

U, upthrown side; D, downthrown side; dashed where
approximately located

Lineament
Showing major lineament, possibly a fault

Showing linear or curved trends of uncertain nature
or origin: in regions of granitic and sedimentary
rocks, most likely to be joints or faults not readilv
detected on LANDSAT-1 images; in regions of meta-
morphic rocks, most likely joints or foliation trends
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Anticline - Showing trace of axial plane and bearing
and plunge of axis

4;__*_____ Syncline - Showing trace of axial plane and bearing
and plunge of axis
=1
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Monocline - Showing trace of axis; arrows indicate
downfolded side

Strike and dip of bedding
Strike and dip of foliation
Small volcanic plug

— {t = & — Structurally controlled volcanic alignment,
or curved volcanic trend; of Tertiary or
Quaternary age

Large volcanic crater rimcrest

Dune Crest

Coral reef
Mineral Deposit

Locality of mineral deposit shown by posi-
tion of symbol; kind of deposit shown by
abbreviations, as follows:

Cu, Ni, Copper- and nickel-bearing sulfide
vein., Evidence of ancient mining,
possibly for copper and gold.

Sn, Cassiterite-bearing quartz veins in
granite; no evidence of mining

Fe, Limonite, goethite, and hematite in
gossan formerly mined for iron ore;
stratigraphic position and appearance of
deposit resembles gossan exposed to the
north in Saudi Arabia at Wadi Wassat
(Overstreet, and Rossman, 1970), and Wadi
Qatan (Dodge, and Rossman, 197S5).
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Salt
Fossils

Abandoned exploratory oil well (Hotchkiss,
¢ 1963, p. 1421).

Screened geologic features shown on sheet 2 of 2
have not been field checked.
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I Tb Alkali basalt flows.

22.7 % 0.9 m.y. 1s reported for a granite
sample from Jibal Sabir collected by R. 0.
Jackson (Field No. ROJ-1), and analysed by
R. F. Marvin, H. H. Mehnert, and Violet
Merritt (Marvin, 1974, written commun. to
G. F. Brown). A similar K-Ar age (22.0 %

0.7 m.y.) is reported by Marvin (1974, wric-

ten commun. to Brown) for a syenite sample
which had been collected from a plug cut-

ting a laterite deposit in the Sirat Plateau,

Saudi Arabia, by Brown (Field No. 519B).
Erosional remmants on
laterite (T1) developed over Precambrian
crystalline rocks; basalts probably equi-
valent to As Sirat Volcanic rocks of Saudi
Arabia (Coleman, and others, 1975) for
which isotopic ages of 25 to 29 m.y. are
reported (Brown, 1970, p. 75-87); may be
equivalent to Yemen volcanics sub-unit
!(Ty6

| Tl | Laterite and saprolite, mainly white, may

Jko

gp

sy
gr

be yellow or red, developed on upper sur-
face of Precambrian crystalline rocks by
prolonged weathering during Eocene (?)
time, to 50 meters in thickness; probably
equivalent to laterite in Ag Sirat Moun-
tains, Saudi Arabia (Brown and others,
1959)

YEMEN VOLCANICS, undivided--Bedded alkalic

flows and pyroclastic rocks including but
not restricted to rhyolite, comendite,
pantellerite, trachyte, andesite, basalt,
and ankaramite (Shukri and Basta, 1955,

v. 36, p. 129-163), with interbedded
lenticles of fluviatile and lacustrine
sand, clay, and shale; locally contains
fresh-water Oligocene-Miocene fossils;
upper surfaces of many volcanic beds
weather to reddish paleosols a few centi-
meters to a few meters thick, particularly
in middle and upper parts of the sequence;
whole sequence of Yemen Volcanics at least
2,000 meters thick. Term Yemen Volcanics
introduced here to replace former name
Trap Series (Geukens, 1966), to emphasize
presence of thick sequence of highly
fractionated felsic volcanic rocks.
Wherever possible, the Yemen Volcanics
have been divided regionally on basis of
reflectivity and stratigraphic succession
into 8ix sub-units, as follows:

TKy6. dark basaltic flows;

TKye, generally leucocratic felsic tuffs
wizh some dark basaltic flows, associ-
ated with the formation and collapse
of a circular volcanic structure, 8.5
km in diamater, in the north-central
part of the area covered by LANDSAT-1

image 1189-06561;

TKy,, predominantly felsic and tuffa-
ceous, with some basaltic flows,
underlies TKyg aud TKyc;

TKy3, predominantly felsic and tuffa-
ceous; older than TKy,;

TKy,, predominantly felsic and tuffa-
céous; older than TKy3;

TKyl, predominantly basaltic, but
includes green felsic conglomerate,
porphyritic trachyte, and pink tuffs;
overlies the Tawilah Group.

In certain areas the rock types are shown
on the maps by symbols without definite
boundaries, owing to the uncertainty of
establishing the contact between sub-units
or between a sub-unit and the undivided
Yemen Volcanics on the basis of reflec-
tance.

TAWILAH GROUP AND MEDJ-ZIR SERIES undivided--

Continental type coarse crossbedded sand-
stone with lenses of conglomerate and
gravel; interbedded shale and sandstone in
lower part; overlies rocks of Jurassic age
or the basement complex; includes the Med-
zir Series, consisting of crosshedded
sandstone with locally fossiliferous cal-
careous sandstone and shale; upper part of
sandstone locally rich in hematite; the
Med-zir Series cannot be separated with
certainty from the Tawilah Group on basis
of stratigraphic relations or reflectance

AMRAN SERIES--Limestone, marl, and shale;

lower part locally includes detrital beds.
The series is overlain by a less wide-
spread Upper Juragsic transition zone of
gypsum, clay, marl, shale, sandstone, and
gsome limestone. Of Callovian to Kimmerid-
gian age. In the extreme northwestern
part of the Yemen Arab Republic formerly
designated the Hanifa Formation (Brown
and Jackson, 1959)

KOHLAN SERIES--Green shale with sandstone
and conglomeratic bands in lower part;
sandstone and some conglomerates in upper
part. Contact with overlying Amran Series
is gradational. May be in part Triassic
in age; in the extreme northwestern part
of the Yemen Arab Republic, formerly
designated as the Khums Formation (Brown'
and Jackson, 1959)

WAJID SANDSTONE--Partly crossbedded, locally
conglomeratic sandstone; includes common
quartz granule and pebble zones;
of Ordovician age (Brown, 1970);
formerly designated as Permian or older
(U.S. Geol. Survey, and Arabian American
011 Co., 1963)

Peralkaline granite, gp, and syenite, sy,
generally

in circular plugs, stocks, and ring dikes

Calc-alkaline granite, gray and pink, gen-
erally massive; includes some quartz
monzonite; may have been intruded during
second and third episodes of the Hijaz
tectonic cycle recognized in southwestern
Saudi Arabia (Greenwood and others, 1975,
p. 23)
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88 | Gneissic granite, gneissic granodiorite, and
injection gneiss; commonly intruded by
swarms of mafic dikes, contains numerous
septa and inclusions of schist and gneiss;
may have been intruded during second epi-
sode of Hijaz tectonic cycle

Diorite, d, and gabbro, gb; may have been
intruded during second episode of the
Hijaz tectonic cycle

Slate, pelitic schist, and quartzite, sl;
chlorite-schist, graphitic schist, sc;
low-grade metamorphosed sedimentary rocks
possibly of second and first episodes of
Hijaz tectonic cycle

Marble, quartzite, and biotite gneiss, mq;

biotite schist, biotite gneiss, and quart-
zite, bq, intruded by dikes of gneissic
pink granite, diorite, and gabbro; medium-
and high-grade metamorphosed sedimentary
rocks possibly of second and first episodes
of Hijaz tectonic cycle

Mafic volcanic and metavolcanic rocks, with

some interlayered metagraywacke and meta-

conglomerate, consisting of andesite,
meta-andesite, metabasalt, greenstone,

and chlorite schist, sb; hornblende

gneiss, and amphibolite, am; possibly of

second and first episodes of Hijaz tec-
tonic cycle

ur Predominantly granite, gneiss, and mica

schist with subordinate quartzite, horn-

blende schist, and marble

wh | Chlorite-sericite schist, amphibole schist,

graphite schist, marble, quartzite, slate,

conglomerate, and greenstone

th | Thaniya Group, contorted and cleaved meta-

sediments consisting of graphitic calc-

schist, quartzite, phlogopite marble,
chert, and associated volcanics

NOTE

The gossans in the Kingdom of Saudi Arabia at
Wadi Wassat (Overstreet and Rossman, 1970), and
at Wadi Qatan (Dodge and Rossman, 1975) were
formed over extensive deposits of stratabound
massive and disseminated pyrite and pyrrhotite in
Precambrian volcanogenic rocks. Should the irom
deposits near Sa'dah, which are known to extend
tens of kilometers northward, and similar deposits
gossans over massive sulfide, then the region
mined for iron northward from the vicinity of
Sa'dah and Majadh to the border between the Yemen
Arab Republic and the Kingdom of Saudi Arabia
merit geologic, geophysical, and geochemical
exploration for base metals, nickel, silver,

gold and molybdenum.

o P
£¢ #5° *%"* o

/189-0655
28 Jan ¥s/
(IR)y-5
San'd
®
1118-0702/
18 Nev. 72 1/189-|ce6s56/
UR)y;3 | 28Vad. ‘73

+ (R)y»/a

1189-06 5|6+
8Jan.I'73

o Ader =190, ¢

g Tes 4
<

IYOEX MAP OF YEMEN ARAB REPUBL

landsat-I /ma = Showin

lecation of
- J@s used as bases For¥fe geoo
n maps published by the U.s. ?
o oy Yo by Gco/o,rc

nvesti g -

TaXIC3 "1 3041939 3239
MUJOV GiiliGa 30 XOAS W



